ntroduction J.
The synthesis of hypoid and spiral bevel gears is an important problem that has 0 been a subject of intensive research by Gleason engineer.[41-&nd -itvin et al.
[21. - Gleason engineers have designed machines to cut and grind hypoid and spiral bevel gears that are widely used in the industry. An ingenious mechanism is used in the Gleason gear cutting machines. This mechanism provides the required pinion pressure angle by tilting the head-cutter and thereby reducing the number of different cutter blades. A short description of the tilt head-cutter mechanism has been given by
OId
Lehmann j [3] but the basic equations that are necessary for the settings bave not been presented. The purpose of this paper is to investitate the kinematics of the tilt-mechanism and to derive the basic equations for the installment of the machinetool settings. -Hence orth we will use two coordinate systems, k and S , that are rigidly connected to link k. However, only one coordinate system, S, is rigidly 0 n connected to the frame of the cutting machine and z () is the axis of rotation of 0 the cradle (Fig. 1.1,a) .
The head-cutter is pointed to the observer. It is assumed Vector c is the unit vector of the axis of the tilted head cutter and is "P'a represented in Si) by the following row matrix (Fig. l.1 
Here: p is the angle that determines the orientation of vector c , the projection -. , of vector c on the machine plane; p is the angle that is formed between the axis of the cradle and the axis of the tilted head-cutter. The orientation of vector c must satisfy the following requirements: (i) it must be perpendicular to plane P that is tangent to the root cone of the generated gear (see section A-A in Fig. l .1,b) and
(ii) the unit normal to the tilted cone of the head cutter must coincide with the
0?
unit normal n to the surfaces of the mating gears (see section B-B in Fig. 1.1,b) .
Due to the tilt of the head-cutter it becomes possible to use blades with the same shape angle c for various orientation of the surface unit normal n (section A-A in Fig. 1.l,b) .
The sketch of the mechanism for the installment of the machine-tool settings is shown in Fig. 1.2 . The cradle (1) can be turned about the a-axis of the cutting nachine.
The cradle carries the so-called eccentric (2) that can be turned about Avail and/or -1.41Dist Special
Basic Kinematic Equations
The basic kinematic equations represent the machine-tool settings in terms of given parameters of vectors s and c ( Fig. 1.1) .
The derivation of equations for settings is based on matrix representation of the coordinate transformation.
The mechanism for the installment of the machine-tool settings is shown in Fig. 1 Here: angle.
We will also need the coordinate transformation: (i) from S i ) to Si) and
(ii) from s (4i) to S i).
Using the matrix equations (2.2) -(2.4)) we obtain 4, =q +90 0 --(
The two solutions are related as follows 
The cutter spindle angle can be determined from the equation
Equating equation (3.11) and using the expression for a 3 
Cz2l
Here: 
Conclusion
The kinematics of the Gleason's mechanism for the installment of the machine-tool settings has been investigated.
The basic euations for the determination )f the eccentric angle, cradle angle, cutter spindle angle and the swivel angle for the gear cutting machine have been developed. These equations provide the required magnitude and orientation of position-vector s and the orientation of unit vector c of the axis of the tilted head-cutter axis ( Fig. 1.1,b) .
A numerical example that illustrates the proposed computation procedure has been represented. 
